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(54) Waterproof connector and waterproof rubber member 

(57) An inner housing (12) is formed with terminal 
accommodation^ chambers (13) for accommodating 
therein terminals (14) at ends of wires (20). An outer 
housing (17) is formed with wire insertion holes (49) at 
a bottom wall portion (47) thereof in opposition to the 
terminal accommodation chambers, the bottom wall 
portion having rubber plug reception recesses (48) at 
locations on an inside tiiereof in opposition to the wire 
insertion holes. A spacer (28) has a hollow trunk portion 
(40) fitted on the inner housing and adapted to be fitted 
in the outer housing together with the inner housing, 
and a bottom wall portion (43) tiiereof formed with wire 
leading cavities (44). A waterproof rubber plug (5) for 
sealing the terminal accommodation chambers com- 
prises a plate portion 52. first rubber plug portions (51) 
formed on one side of the plate portion and fitted tight in 
the rubber plug reception recesses, second plug por- 
tions (51) formed on the other side of the plate portion 
and fitted tight in the wire leading cavities, and wire 
leading holes (53) each provided though a first plug por- 
tion, the plate portion and a second plug portion. 
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Description 

BACKGROUND OF THE INVENTION 

Field of tlie Invention 

[0001] The present invention relates to a waterproof 
connector of a compact multi-polar type Jhat has an 
enhanced waiterproof nature between a connector 
housing assembly and a plurality of electric wires pro- 
vided with terminals attached to their end^, as well as a 
waterproof rubber member therefor. 

Description o f the Relevant Art 

[0002] Such a type of waterproof connector is dis- 
closed in Japanese Patent Application No. 10-60096 
filed in Japan by the assignee of the present application. 
[0003] This waterproof connector comprises: a con- 
nector housing assembly having a terminal accommo- 
dation cavity (to be waterproofed), and a number of 
separated wire leading cavities which communicate at 
their rear ends with outside via a number of first wire 
insertion holes formed through an outer rear wall (as a 
so-called "bottom wall" portion) of the housing assembly 
and at their front ends with the terminal accommodation 
cavity via a number of second wire insertion holes 
formed through an inner rear wall of the housing assem- 
bly; a niin^er of rubber plugs fitted in the wire leading 
cavities and formed with wire leading holes; a number of 
female terminals set in positions in the terminal accom- 
modation cavity; and a number of insulated electric 
wires lead via the first wire insertion holes, the wire 
leading holes and the second wire insertion holes into 
the terminal accommodation cavity, where they are con- 
nected at their front ends to the tenninals. 
[0004] The housing assembly comprises a waterproof 
outer housing formed with the outer rear wall, a water- 
proof spacer formed with the inner rear wall and fitted in 
and locked to the outer housing, and a waterproof inner 
housing formed with partially exposed partition walls 
and fitted in and locked to the spacer. Each wire leading 
cavity is defined by a recess In the outer rear wall closed 
with the inner rear wall 

[0005] The terminal accommodation cavity is defined 
by the jspacer and the inner housing and divided by the 
partition walls into a plural'rty of terminal accommoda- 
tion chambers. To be waterproof, this cavity should be 
sealed watertight at its front end. where a number of 
mating terminals are plugged, and at its rear end. where 
the insulated electric wires are lead in for connection. 
[0006] The front end of that cavity is sealed with a 
mating waterproof connector adapted therefor. The rear 
end of the cavity is sealed with the rubber plugs suffi- 
ciently compressed between the first and second rear 
walls, to fit watertight to walls of the wire leading cavities 
and insulators of the wires. 

[0007] The outer housing may however be damaged 


for external causes, with a potential failure to keep the 
terminal accommodation chamber waterproof. 

SUMMARY OF THE INVENTION 

5 . ■ 

[0008] The present invention has been achieved with 
such points in view. 

[0009] It therefore is an object of the present invention 
to provide a waterproof connector improved for a practi- 
10 cal waterproof property to be ensured even with dam- 
age to an outer housing member, and a waterproof 
rubber member therefor. 

[001 0] To achieve the object, an aspect of the inven- 
tion provides a waterproof connector comprising: an 

15 . outer housing member having a. first wall formed with a 
wire Insertion hole and a first cavity; an inner housing 
assembly fitted in the outer housing member, the inner 
housing assembly defining therein a terminal accommo- 
dation cavity and having a second wall formed with a 

20 second cavity; a waterproof rubber member fitted water- 
tight in the first and second cavities and formed with a 
wire leading hole; and an electric wire lead through the 
wire insertion hole and the wire leading hole to the ter- 
minal accommodation cavity. 

25 [001 1 ] According to this aspect of the invention, a ter- 
minal accommodation cavity is kept waterproof, nor- 
mally, with a waterproof rubber member fitted watertight 
in both a first cavity in a first wail of an outer housing 
mernber and a second cavity in a second wall of an 

30 inner housing assembly and, when the outer housing 
member is damaged, with the waterproof rubber mem- 
ber fitted watertight in the second cavity. 
[0012] Another aspect of the invention provides a 
waterproof connector comprising: an inner housing 

35 formed with a terrtiinal accommodation chamber for 
accommodating therein a terminal at an end of a wire; 
an outer housing adapted to be assembled with the 
inner housing and formed with a wire insertion hole at a 
bottom wall portion thereof in opposition to the terminal 

40 accommodation chamber, the bottom wall portion hav- 
ing a rubber plug reception recess at a location on an 
Inside thereof in opposition to the wire Insertion hole; a 
spacer having a hoilovy trunk portion fitted on the inner 
housing and adapted to be fitted in the outer housing 

45 together with the inner housing, and a bottom wall por- 
tion thereof formed with a wire leading cavity; and a 
waterproof rubber plug for sealing the terminal accom- 
modation chamber, the waterproof rubber plug having a 
first rubber plug portion fitted tight in the rubber plug 

50 reception recess, a second plug portion fitted tight in the 
wire leading cavity, and a wire leading hole provided 
through the first and second plug portions for the wire to 
be lead watertight therethrough into the inner housing. 
[001 3] According to this aspect of the invention, a sec- 

55 ond plug portion fitted tight in a wire leading cavity seals 
an interior region of a spacer, even if an outer housing is 
damaged with a failure to keep therein waterproof. 
[0014] Further, to achieve the object described, 
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another aspect of the invention provides a waterproof 
rubber member for waterproof connectors, comprising: 
a plate portion; a first plug portion formed on one side of 
the plate portion; a second plug portion formed on 
another side of the plate portion; and a' wire leading hole 5 
provided through the first plug portion, the plate portion 
and the second plug portion. 

5] According to this aspect of the invention, a wire 
leading hole is kept waterproof in-espective of peripheral 
conditions of a waterproof rubber member. 10 

BRIEF DECRIPTION OF THE ACCOMPANYING 
DRAWINGS 

[0016] The above and further objects and novel fea- is 
tures of the present invention will more fully appear frwn 
the following detailed description when the same is read 
In conjunction with the accompanying drawings, in 
which: 

20 

Fig. 1 is a longitudinal section of a waterproof con- 
nector according to an embodiment of the invention 
on a way of assemblage; 

Fig. 2 is a longitudinal section of ttie waterproof 
connector of Fig. 1 , as its is assembled and facing 2S 
a mating waterproof connector; 
Fig. 3 is a perspective view of a waterproof rubber 
member of the waterproof connector of Fig. 1 ; and 
Fig. 4 is a perspective view of a waterproof rubber 
plug accordng to another embodiment of the inven- 30 
tion. 

DETAILED DESCRIPTION OF tHE PREFERRED 
EMBODIMENTS 

35 

[0017] There will be detailed below the prefen'ed 
embodiments of the present invention with reference to 
the accompanying drawings. Like members are desig- 
nated by like reference characters. 
[0018] Fig. 1 illustrates a waterproof male connector 2 40 
according to an embodiment of the invention on a way 
of assemblage, Fig. 2, an assembled state of the water- 
proof connector 2. and Fig. 3, a waterproof rubber plug . 
member 5 in the connector 2. 

[001 9] As shown in Figs. 1 and 2. the waterproof con- 45 
nector 2 comprises: a connector housing 3 of a male 
type defining therein a wire leading cavity C1 as a single 
connected space communicating with outside and a ter- 
minal accommodation cavity 02 as a single connected 
space communicating with the wire leading cavity CI so 
and partitioned into a pair of upper and lower arrays of 
terminal accommodation chambers 13; a waterproof 
rubber plug member 5 fitted watertight in the wire lead- 
ing cavity 01 , for sealing a wire connection end of the 
terminal accommodation cavity 02; a plurality of insula- ss 
tion displacement type female terminals 14 locked in 
positions in terminal accommodation chambers 13; and 
a plurality of insulated electric wires lead from outside, 


watertight through the waterproof rubber plug member 
5, into terminal accommodation chambers 13, where 
they are connected to terminals 14 by contacting core 
wires of their non-stripped ends to' insulation-displacing 
conductive blades of the terminals 14. 
[0020] The connector housing 3 is conponent-wise 
molded with a synthetic resin flexible to a practical 
extent, and comprises: an inner housing assembly H 
composed of an inner housing 12 defining the terminal 
accommodation cavity C2 from ahead, and a spacer 28 
fitted on the inner housing 12. d^ining the cavity 02 
from behind; and an outer housing 17 fitted on the inner 
housing assembly H, rmre specifically on the spacer 
28. defining the wire leading cavity 01 therebetween. 
[0021 ] The inner housing 1 2 is a single mold compris- 
ing: a so-called box portion 12a composed of a vertical 
front wall 12d formed with upper and lower arrays of ter- 
minal insertion holes 1 2e for male contacts M1 of termi- 
nals of a mating waterproof female connector M to be 
plugged therein, and a front tubular wail 12f substan- 
tially square in section and extencfing rearward from a 
whole circumference of the front wall 12d; a horizontal 
central wall 12b extending reanA^ard from an inside of 
the front wall 12d, with a larger horizontal length than 
the front tubular wall 12f, for partitioning the terminal 
accommodation cavity 02 into upper and lower cavity 
regions, when assembled; and upper and lower arrays 
of vertical partition wails 12c formed on the central wall 
12b. with an identical horizontal length to the wall 12b 
and an identical vertical height to the upper and lower 
cavity regions, for partitioning the cavity regions into the 
terminal accommodation chambers 13. 
[0022] The spacer 28 is a single mold configured so 
that tiie inner housing 12 conformally fits up the interior 
with the box portion 12a left outside, and comprises: a 
hollow trunk portion 40 as a so-called barrel portion 
having therein an axially straight tubular opening 41 and 
thereon an axially straight outer circumference 42 
stepped at its front end to provide a flanged front edge 
for adaptation to abut on a rear edge of the front tubular 
wall of the box portion 12a; and a rear-end-closing ver- 
tical wall as a so-called bottom wall portion 43 having 
upper and tower arrays of wire leading cylindrical cavi- 
ties 44 formed therethrough as a portion of the wire 
leading cavity 01 serving for communication between 
this cavity 01 and tiie terminal accommodation cavity 
02. 

[0023] The outer housing 1 7 is molded as two pieces: 
an inner wall portion 45 to be fitted on the spacer 28 
with the cavity 01 defined therebetween, and an outer 
wall portion 46 fitted on the inner wail portion 45 witii a 
waterproof rubber packing 57 inter-sealing therebe- 
tween. The inner wall portion 45 comprises: a straight 
cylindrical portion designed with a greater, axial lengtii 
than tiie trunk portion 40 of the spacer 28 so that the 
cavity 02 is defined with designed dimensions when a 
front edge of that portion is brought into abutment witii 
the front end flange of the trunk portion 40; and a rela- 
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th/eiy thick rear wall portion as a so-called bottom wall 
portion 47 that has upper and lower arrays of wire lead- 
ing cylindrical cavities or recesses 48 formed at inside 
thereof as a portion of the wire leading cavity G1 serving 
for communication of this cavity CI with outside, and 5 
upper and lower arrays of wire insertion holes 49 
formed at outside thereof as diameter-reduced commu- 
nication holes between the recesses 48 and the out- 
side. The outer wall portion 46 has a substantially 
identical axial length to the spacer 28. but has in section 
greater inside dimensions than the spacer 28 to define 
a front opening therebetween for a hood of the mat- 
ing female connector M to be fitted watertight between 
the rdtber packing 57 and a rear part of the wall portion 
46. 

[0024] The waterproof rubber plug member 5 is a sin- 
gle rubber mold compressed tight in an entire region of 
the wire leading cavity C1 , and comprises: a rectangular 
plate portion 52 compressed in aflat common portion of 
the cavity C1 between the bottom wall portion 43 of the 
spacer 28 and the bottom wail portion 47 of the inner 
wall portion 45 of the outer housing 17; upper and lower 
arrays of front plug portions as so-called>individuat rub- 
ber plug portions 50 integrally formed on and projecting 
in a normal direction of a front side of the plate portion 
52. to be compressed to tight-fit in the wire leading cav- 
ities 44 of the spacer 28; and upper and lower arays of 
rear plug portions as so-called rubber plug portions 51 
integrally formed on and projecting in a nomial direction 
of a rear side of the plate portion 52. to be compressed 
to tight-fit in the recesses 48 as wire leading cavities of 
the outer housing 17. A straight wire leading hole 53 is 
axially provided through a respective individual rubber 
plug portion 50, a corresponding part of the plate por- 
tion 52 and a corresponding rubber plug portion 51. 
Respective plug portions 50, 51 are each corrugated 
into a combination of relatively large lip R1. rim R2 and 
cone R3 on the outside and into very small ripples on 
the inside. 

[0025] Non-stripped ends of insulated electric wires 
20 are applied into wire insertion holes of the bottom 
wall portion 47 and lead through wire leading holes 53 
of the waterproof rubber plug member 5 (and wire lead- 
ing cavities CI and 44. 48) into terminal accommoda- 
tion chamber 1 3, where they are connected to insulation 
displacement blades of terminals 14. 
[0026] There will be provided additional description in 
other words, for better comprehension. 
[0027] Female terminals 1 4 of an insulation displace- 
ment type are accommodated in the terminal accommo- 
dation chambers 13, where they are locked in positions 
by unshown locking projections formed on a central hor- 
izontal wall 12b. The accommodation chambers 13 are 
provided in a space defined by a front wall 1 2d of a box 
portion 12a formed with terminal insertion holes 12e 
through which male terminals Ml of the mating connec- 
tor M pass, as well as by the central horizontal wall i2b, 
and upper and lower vertical walls 12c sewing as parti- 


tion walls. 

[0028] A spacer 28 has an almost rectangular hollow 
trunk portion 40 for an inner housing 12 to be fitted 
therein, which is fitted into an inner wall portion 45 of an 
outer housing 1 7. A front face portion of the hollow trunk 
portion 40 is opened so as to be fitted with the inner 
housing 12, and an outer face of this opening portion 41 
isfontied in an opening portion outer peripheral face 42 
ascending stepwise outwardly. The opening portion 
outer peripheral face 42 abuts on an end face 45a of a 
front side of the inner wall portion 45 of the outer hous- 
ing 17. 

[0029] The hollow trunk portion 40 of the spacer 28 is 
sealed at its side opposed to the opening portion 41 by 
a bottom wall portion 43. and the bottom wait portion 43 
is forhied with wire insertion holes 44'. Each of the wire 
insertion holes 44 has a large diameter so as to be 
brought in close contact with each of individual rubber 
plug portions 50 of a waterproof rubber plug member 5. 
where each of wires 20 has been inserted. 
[0030] The outer housing 1 7 comprises the inner wall 
portion 45 formed in an almost rectangular tubular con- 
figuration and an almost rectangular tubular outer wail 
portion 46, and it is formed in a double walled box con- 
figuration opened at its front face portion. The hollow 
trunk portion 40 of the spacer 28 is fitted into the outer 
wall portion 45. 

[0031] A rear end of the inner wall portion 45 of the 
outer housing 17 is sealed by a bottom wall portion 47. 
Rubber plug reception recesses 48. each having a large 
diameter and a circular sectional configuration, are 
respectively formed at positions of the bottom wall por- 
tion 47 opposed to the respective terminal accommoda- 
tion chambers 13. Also, wire insertion holes 49 having a 
small diameter and communicating with the rubber plug 
reception recesses 48 are formed in the bottom wall 
portion 47. 

[0032] A wide opening peripheral edge portion 47a is 
formed around a rubber plug reception recesses form- 
ing portion of the bottom wall portion 47 positioned on 
an inner housing 12 side, and a retaining plate portion 
52 of the waterproof plug member 5 abuts oh the open- 
ing peripheral edge portion 47a. 
[0033] The outer housing 1 7 has a predetermined gap 
56 between the outer wall portion 46 and the inner wall 
portion 45. and a hood M2 of a mating female connector 
M is inserted into the gap 56. An annular packing mem- 
ber 57 is attadied between the outer wall portion 48 and 
the inner wail portion 45. 

[0034] The annular packing member 57 of rubber or 
other suitable material is held by the outer wail portion 
46 in a state of the annular packing member 57 posi- 
tioned along an outer face of the inner wall portion 45, 
and the annular packing member 57 thus held is fixed 
on the outer housing 17 by welding, adhering, or the 
like. The packing member 57 comes into close contact 
with the inner wall portion 45 along an outer face 
thereof, and it has an extending portion 57a from a front 
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end of the inner wall portion 45 fon/vardly, and the 
extending portion 57a comes into close contact with the 
opening portion outer peripheral face 42 of the spacer. 
[0035] As shown in Figs. 1 and 3, the waterproof rub- 
ber plug member 5 comprises a plate-shaped retaining 
plate portion 52. a plurality of rubber plug portion 51 
formed integrally and projectingly on one face of the 
retaining plate portion 52, and a plurality of individual 
rubber plug portions 50 formed integrally and project- 
ingly on the other face thereof The waterproof aibber 
plug member 5 as a whole is formed of insulating rub- 
ber. The plurality of rubber plug portions 51 and the plu- 
rality of individual rubber plug portion 50 on both the 
faces of the retaining plate portion 52 are opposed to 
each other, and wire insertion holes 53 through whjch 
wires 20 pass are respectively formed on the opposed 
rubber plug portions 51, individual rubber plug portions 
50 and portions of the retaining plate portion 52. 
[0036] The plurality of rubber plug portions 51 are 
respectively opposed to a plurality of rubber plug recep- 
tion recesses 48 fomried on the outer housing 17 and 
they are respectively received in the opposed rubber 
plug reception recesses 48 with close contact state. 
Also, the plurality of individual rubber plug portions 50 
are extended from the retaining plate portion 52 toward 
the inner housing 2 side, and they are inserted into the 
wire insertion holes 44 of the spacer 28 to be received 
in close contact with the wire insertion holes 44. In order 
to achieve such close contacting, each of the rubber 
plug portions 51 and the individual rubber plug portions 
50 has a corrugated or undulated outer configuration, 
as shown in Fig. 3. 

[0037] The retaining plate portion 52 of the waterproof 
rubber plug member 5 has a portion 54 to be held (here- 
inafter . referred to as "to-be-held portion" ), which 
extends outward beyond portions where the rubber plug 
portions 51 and the individual rubber plug portions 50 
are formed. The to-be-held portion 54 abuts on an 
opening peripheral edge 47a formed on the bottom wall 
portion 47 of the outer housing 17, and. witii this abut- 
ment of the to-be-held portion 54. tiie spacer 28 is 
inserted into the outer housing 1 7, so that the to-be-held 
portion 54 is held or sandwiched between tiie bottom 
wall portion 43 of tiie spacer 28 and ttie opening periph- 
eral edge 47a. 

[0038] The retaining plate portion 52 of the embodi- 
ment is formed so as to have almost the same length 
and width as those of the inner wall portion 45 of the 
outer housing 17. The to-be-held portion 54 is held 
between the bottom wail portion 43 of the spacer 28 and 
the opening peripheral edge 47a of the outer housing 
17 so that it covers all of tiie rubber plug reception 
recesses 48 and all of tiie wire insertion holes 44 of the 
spacer 28. Accordingly, ttie retaining plate portion 52 
. completely partitions the rubber plug reception 
recesses 48 and the terminal accommodation cham- 
bers 13 of the inner housing 12 from each other so ttiat 
it can seal tiiem. 


[0039] When the waterproof connector 2 of the 
present embodiment is assembled, tiie wires 20 are 
caused to pass through the respective wire insertion 
holes 47 of the outer housing 17 from its outside. Then. 

5 tip ends of the respective iwires 20 are caused to pass 
through the wire insertion holes 44 of the spacer 28 to 
be connected to respective pairs of pressure-contacting 
blades 1 4b of the female terminals 1 4 accommodated in 
tiie terminal accommodation chambers 13 of the inner 

70 housing 12. 

[0040] Thereafter, the waterproof rubber plug member 
5 is inserted into the inner wall portion 45 of the outer 
housing 1 7. This insertion is performed from the side of 
the rubber plug portions 51 so that the retaining plate 

IS portion 52 is caused to abut on the opening peripheral 
edge 47a- The plurality of rubber- plug portions 51 are 
formed integrally witfi the retaining plate portion 52, and 
all of the rubber plug portions 51 are simultaneously 
inserted and received in the corresponding rubber plug 

20 reception recesses 48 when the retaining plate portion 

51 is caused to abut on tiie opening peripheral edge 
47a. Accordingly, it is unnecessary to insert individual 
and independent waterproof rubber plugs into tiie rub- 
ber plug reception recesses 48 individually and inde- 

25 pendentiy. tiiereby facilitating assembling of the 
waterproof rubber plug. 

[0041] Next, tiie spacer 28 is inserted into the inner 
wall portion 45 of tiie outer housing 17. At this time, the 
plurality of individual rubber plug portions 50 of tiie 

30 waterproof rubber plug member 5 are respectively 
inserted and received in the respective wire insertion 
holes 44 formed on tiie bottom wail portion 43 of tiie 
spacer 28. The plurality of individual rubber plug por- 
tions 50 are formed integrally on ttie retaining plate por- 

35 tion 52. and all of the individual rubber plug portions 50 
are simultaneously inserted and received in the corre- 
sponding wire insertion holes 44. Accordingly, like tiie 
rubber plug portions 51 . it is unnecessary to insert the 
individual rubber plug portions 50 into the wire insertion 

40 holes 44 individually, thereby performing insertion eas- 
ily. 

[0042] In ttie state where ttie spacer 28 is completely 
fitted in the inner wall portion 45. the retaining plate por- 
tion 52 is held and f ixed between the bottom wall portion 
45 43 of the spacer 28 and the opening peripheral edge 
47a of tiie outer housing 17. Accordingly, the waterproof 
rubber plug member 5 is prevented from coming off and 
it is fixed firmly. At this time, tiie retaining plate portion 

52 of the waterproof rubber plug member 5 isolates and 
50 seals the terminal accommodation chambers 13 of the 

inner housing 12 from the rubber plug reception 
recesses 48 of tiie outer housing 17. 
[0043] Also, tiie opening portion outer peripheral face 
42 of tiie spacer 28 is fitted in an extending portion 57a 
55 Of the packing member 57 assembled in the outer hous- 
ing 17. so ttiat tiie packing member 57 comes in close 
contact witti flie opening portion outer peripheral face 
42. Accordingly, an abutment fece between ttie spacer 
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28 and the inner wall portion 45 of the outer housing 1 7 
is sealed. 

[0044] Thereafter, the inner housing 12 is fitted into 
the hollow trunk portion 40 of the spacer 28 so that the 
assembling Is completed^ as shown in Rg. 2. After com- 
pletion of the assembling, a fonward end portion of the 
mating connector 4 is inserted and assembled into the 
outer wall portion 46 of the outer housing 1 7 so that the 
present waterproof connector is connected to the mat- 
ing connector 4. At this time, the packing member 57 is 
held or sandwiched between the mating connector 4 
and the opening portion outer peripheral face 42 of the 
spacer 28. 

[0045] In the embodiment, as the individual rubber 
plug portions 50 of the waterproof rubber plug member 
5 extends into the wire insertion holes 44 to come into 
close contact therewith, the wire Insertion holes 44 are 
securely put in the waterproofed state. Accordingly, 
even when the vraterproof connector of this embodi- 
ment is put in a severe using environment or any one of 
the rubber plug reception recesses 48 of the outer hous- 
ing 1 7 is injured, water is prevented from entering in the 
inner housing 12 fitted in the spacer 28, so that a high 
reliable waterproof performance can be imparted to the 
waterproof connector. 

[0046] Also, the retaining plate portion 52 formed inte- 
grally on the rubber plug portions 51 and the individual 
rubber plug portions 50 is held or sandwiched between 
the bottom wall portion 43 of the spacer 28 and the 
opening peripheral edge 47a of the rubber plug recep- 
tion recesses 48 so that the entire waterproof rut^ber 
plug member 5 can be fixed. At this time, the plurality of 
rubber plug portions 51 are simultaneously in the rubber 
plug reception recesses 48, and the plurality of individ- 
ual rubber plug portions 50 are also simultaneously 
inserted into the wire insertion holes 44. For this reason, 
attaching of the waterproof rubber plug member 5 can 
easily be performed. 

[0047] In addition thereto, since the retaining plate 
portion 52 is held between the spacer 28 and the outer 
housing 17 to seal the rubber plug reception recesses 
48 and the terminal accomrnodatlon chambers 1 3 of the 
inner housing 12, water can securely be prevented from 
entering into the respective terminal accommodation 
chambers 13. 

[0048] Furthermore, in this embodiment, the packing 
member 57 is brought into contact with the opening por- 
tion outer peripheral face 42 of the spacer 42 from the 
outside by fitting the mating connector 4 to tiie outer 
housing 17. Accordingly, water is prevented from enter- 
ing in between the spacer 28 and the outer housing 17, 
so that the waterproof connector of this embodiment 
can further be improved. 

[0049] Fig. 4 shows a waterproof rubber plug 6 in 
another embodiment This waterproof rubber plug 6 is 
formed in an elongated configuration as a whole, and it 
has a through-hole 53 extending along its longitudinal 
direction. One side portion of the waterproof rubber plug 


6 in the longitudinal direction is a rubber plug portion 51 
inserted in a rubber plug reception recess 48 formed on 
a bottom wall portion 47 of a outer housing 17 to be 
brought in close contact therewith, and the other side 
5 portion thereof is an individual rubber pjug portion 50. 
inserted into a wire insertion hole 44 formed, in a bottom 
wall portion 43 of a spacer 28 to be brought in contact 
therewith. 

[0050] In the waterproof rubber plugs 6 thus struc- 

10 tured. wires 20 are let through wire insertion holes 53, 
and the rubber plug portions 51 on the one side are 
respectively inserted into the rubber plug reception 
recesses 48 of an outer housing 17 to be brought into 
close contact therewith. Then, in this state, the spacer 

IS. 28 is fitted into an inner wall portion 45 of the outer 
housing 17, so that the ihdividuai rubber plug portions 
50 on the other side are respectively inserted into the 
wire insertion holes 44 of the spacer 28 to be brought 
into contact therewith. 

20 [0051] As the waterproof rubber plug 6 is inserted in 
the rubber plug reception recess 48 and the wire inser- 
tion hole 44 of the spacer 28. it can. seal long the outer 
housing 1 7 to a terminal accommodation chamber 1 3 of 
an inner housing 12. Accordingly, even the waterproof 

25 connector having the waterproof rubber plugs 6 is used 
in a severe environment or any of the rubber plug recep- 
tion recesses 48 is injured, water is prevented from 
. entering into the inner housing 12 which has been fixed 
into the spacer 28. so that a high reliable waterproof 

30 performance can be given to the water proof connector 
having the waterproof plugs 6 like the first embodiment. 
[0052] The packing member 57 may preferably be 
omitted. Terminals may each preferably be any solder- 
less type. 

35 [0053] The waterproof rubber plug comprises rubber 
plug portions received in the rubber plug reception 
recesses, the individual rubber plug portions and a 
retaining plate portion formed integrally between the 
rubber plug portions and the Individual rubber plug por- 

40 tions and held between the bottom wall portion of the 
spacer and an opening edge of the rubber plug recep- 
tion recesses positioned on the inner housing side. 
[0054] As a retaining plate portion formed integrally 
with rubber plug portions and individual rubber plug por- 

45 tions is held or sandwiched between a bottom wall por- 
tion of a spacer and an opening edge of rubber plug 
reception recesses positioned on an inner housing side, 
the entire waterproof rubber plug is fixed. Accordingly, it 
is unnecessary to insert waterproof rubber plugs into 

so the aibber plug reception recesses individually, so that 
inserting work can be simplified and insertion can be 
performed in a short time period. Also, as the retaining 
plate portion is held between the spacer and an outer 
housing to seal the rubber plug reception recesses and 

55 terminal accommodation chambers of the inner hous- 
ing, water can securely be prevented from entering in 
the terminal accommodation chambers. For this reason, 
a waterproof connector is improved in waterproof per- 
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formance. 

[0055] A packing member held between an opening 
portion outer peripheral face of the hollow trunk portion 
of the spacer positioned on an inner housing inserting 
side thereof and a mating connector is assembled into s 
the outer housing. 

[0056] Accordingly, a packing member is brought into 
close contact with an opening portion outer peripheral 
face of a spacer from the outside by fitting a waterproof 
connector with a mating connector. Water is prevented io 
from entering in the waterproof connector from a clear- 
ance between the spacer and an outer housing, thereby 
further improving waterproof performance. 
[0057] While preferred embodiments of the present 
invention have been described using specific terms, is 
such description is for illustrative purposes, and it is to 
be understood that changes and variations may be 
made without departing from the spirit or scope of the 
following claims. 

20 

Claims 

1 . A waterproof connector comprising: 

an outer housing member having a first wall 25 
formed with a wire Insertion hole and a first 
cavity; 

an inner housing assembly fitted in the outer 
housing member, the inner housing assembly 
defining therein a terminal accommodation 30; 
cavity and having a second wall formed with a 
second cavity; 

a waterproof rubber member fitted watertight in 
the first and second cavities and formed with a 
wire leading hole; and 35 
an electric wire lead through the wire insertion 
hole and the wire leading hole to the terminal 
accommodation cavity. 

2. The waterproof connector of claim 1 , wherein 40 

the first wall has a plurality of wire insertion 
holes and a plurality of first cavities, 
the second wall has a plurality of second cavi- 
ties, and ^5 
the waterproof rubber member is fitted water- 
tight in the plurality of first cavities and the plu- 
rality of second cavities. 

3- the waterproof connecta of claim' 2, wherein so 

the waterproof rubber member is further fitted 
watertight in a common cavity between the first 
and second walls communicating with the plu- 
rality of first cavities and the plurality of second ss 
cavities. 

4. A waterproof connector comprising: 


an inner housing formed with a terminal 
accommodation chamber for accommodating 
therein a terminal at an end of a wire; 
an outer housing adapted to be assembled with 
the inner housing and formed with a wire inser- 
tion hole at a bottom wall portion thereof in^ 
opposition to the terminal accommodation 
chamber, the bottom wall portion having a rub- 
ber plug reception recess at a location on an 
inside thereof in opposition to the wire insertion 
hole; 

a spacer having a hollow trunk portion fitted on 
the inner housing and adapted to be fitted in 
the outer housing together with the inner hous- 
ing, and a bottom wall portion thereof formed 
with a wire leading cavity; and 
a waterproof rubber plug member for sealing 
the terminal accommodation chamber, the 
waterproof rubber plug member having a first 
rubber plug portion fitted tight in the rubber 
plug reception recess, a second plug portion 
fitted tight In the wire leading cavity, and a wire 
leading hole provided through the first and sec- 
ond plug portions for the wire to be lead water- 
tight therethrough into the inner housing. 

5. The waterproof connector of daim 4. wherein 

the bottom wall portion of the outer housing 
has a plurality of rubber plug reception 
recesses, 

the bottom wall portion of the spacer has a plu- 
rality of wire leading cavities, and 
the waterproof rubber plug member comprises 
a plate portion fitted tight in a common cavity 
between the bottom wall portion of the outer 
housing and the bottom wall portion of the 
spacer, a plurality of first rubber plug portions 
formed on one side of the plate portion and fit- 
ted tight in the plurality of rubber plug reception 
recesses, a plurality of second utter plug por- 
tions formed on another side of the plate por- 
tion and fitted tight in the plurality of wire 
leading cavities. 

6. The waterproof connector of daim 4, further com- 
prising a packing member fitted to the outer hous- 
ing for a watertight connection with a mating 
connector. 

7. A waterproof rubber member for waterproof con- 
nectors, comprising: 

a plate portion; 

a first plug portion formed on one side of the 
plate portion; 

a second plug portion formed on another side 
of the plate portion; and 


a wire leading hole provided though the first 
plug portion, the plate portion and the second 
plug portion. 
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(54) Waterproof connector and waterproof rubber member 

(57) An inner housing (12) is formed with temninal 
accommodation chambers (13) for accommodating 
therein tenninals (14) at ends of wires (20). An outer 
housing (1 7) is formed with wire insertion holes (49) at 
a bottom wall portion (47) thereof in opposition to the 
terminal accommodation chambers, the bottom wall 
portion having rubber plug reception recesses (48) at 
locations on an inside thereof in opposition to the wire 
insertion holes. A spacer (28) has a hollow trunk portion 
(40) fitted on the inner housing and adapted to be fitted 
in the outer housing together with the inner housing, 
and a bottom wall portion (43) thereof formed with wire 
leading cavities (44). A waterproof rubber plug (5) for 
sealing the terminal accommodation chambers com- , 
prises a plate portion 52, first rubber plug portions (51) 
formed on one side of the plate portion and fitted tight in 
the rubber plug reception recesses, second plug por- • 
tions (51) formed on the other side of the plate portion ♦ 
and fitted tight in the wire leading cavities, and wire 
leading holes (53) each provided though a first plug por- . 
tion, the plate portion and a second plug portion. 
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